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II. -^» Jbftrafi of feme new Obfervacions upon 
Infers : By M. Charles Bonnet of Geneva, 
Communicated in a Letter to Sir Hans 
Sloane, Baf late Prefident of the Roy al 
Society, &c. Tranjlated from the French 
hy P. H. Z. Efq; F. R. S. 

IJ>00 CATERPILLARS. 

rm</ ** Mf- 1 # "IT x is wel 1 known, that among G*/*r- 
$T£X 1 */««* there are feveral Species, 

10. to April which like to live in Society, and which 
*8. 174.J. know how to buildNefts wherein tofhelter 
themfelves againft the Injuries of the Air. Of this Sort 
are thofe * to which Gardeners have given the Name 
of Liverymen, by reafon of the Diftribution of their 
Colours. They may be ranked among the Procef- 
fioners, or thofe that follow one another. They all 
go about, fpinning, with great Order : But what is 
moft furprifing, is to fee them ftraggle very far from 



* Memories four fer-vir a PHiftoire des Infeiles. Tom. I. and II, 
•f the Tarts Edition, 

<r their 
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their Ncft, and this often by feveral Windings and 
Turnings, without lofing their Way. Their Art in 
doing it deferves notice : It is the fame that Ari- 
adne made ufe of to bring Thefeus out of the Laby- 
rinth in Crete : They fpin over all the Places where 
they go. The iff leads the Way; the 2d follows, 
fpinning; the 3d fpins after the 2d and ift, and fo 
on with the reft. All thefe Threads form by degrees 
a fmall mining Track, a little Path, a Line or Two 
Lines broad ; and all thefe Paths meet at the Ncft, 
the Centre, as it were, of all thofe feveral Rays. 

But to be plainly convinced of the Ufe of thefe 
Threads, let one but break off the Continuation of 
them in fome Place or other, one will fee with Afto- 
nifhment the little Caterpillars turn back as at a Lofs, 
without daring to proceed, till one or other, of more 
Courage than the reft, has reftorcd the Communi- 
cation, by fpinning new Threads. 

II. Caterpillars, like Men, have particular Taftcs 
(I take the word Tafte here in its proper Senfe) : I 
have obferved fome, to whom even the Shell of the 
Egg they were come out of, was agreeable Food. 
This Faft is not abfolutely new. M. de Reaumur 
informs us *, that M. Maupertuis has made the like 
Obfervation. 

But what I have feen more, and which will appear 
Angular, is, that certain Caterpillars arc not content 
with gnawing the Shell of the Eggs they came out 
of themfelves, but will gnaw alfo thofe of other 
Caterpillars of their own Species, that are near upon 
hatching. 

■^■ n ■.■!■ — 1 — ■■» ■■- 11 ■ » ' . ■■— — r «■■ ■.■ m i n i— 

* Memoires fur les Infc&es, Tom. II. p. 165. 
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Another yet more remarkable Singularity in the 
Taftc of certain Kinds of Caterpillars, of the Species 
of fmooth ones, fome of the Firft Clafs, and others 
of the Second, is, that they are fond of eating their 
own Exuvia ; they have fcarcely caft them off but 
they fall to devouring them. And this will appear 
ilill more furprifing, if one confidcrs the Condition, 
in which the Caterpillars then are. Every one has 
learnt from Silkworms, that, after the moulting, thefe 
fort of In feds are extremely weak; and that for a 
confiderable time they remain without any Nourifh- 
ment, to give time to their new Organs, particularly 
their Teeth, toftrengthen themfelves : Yet here you 
fee Caterpillars, which, immediately after this cri- 
tical Operation, greedily devour not only the foft or 
rather tough Part of their Skin, but even all that is 

fcaly in it, as the Skull, the Legs, &c. 1 have even 

obferved fome, which feemed to feize upon thofe, 
preferably to the reft, and to devour thofe almoft 
bony Parts, before they fell upon the others, that are 
much lefs hard. 

III. Nothing furprifes more in Infe&s, than their 
Induftry; and Caterpillars yield to none in this 
refpeft : Not to fpeak of thofe which build for them- 
felves Sheaths or Cafes, in which Silk, their own 
Down, Bits of Bark, Pieces of Pap'er, &c. are fo art- 
fully wrought together} there is one * which builds 
in Wood, and is able to give to its Cafe a Hardnefs 
greater than that of Wood it felf. I (hall mention in 

* The extraordinary horned Caterpillar of the Willow, Memoires 
fur les Infectes, Tom. II. p. 264. feq. Goedart. Albin. Mrs. Me- 
rian. This Caterpillar is of the Kind which eat their own Skin. 

few 
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few Words, how this Infect goes to work : It cuts the 
Wood with its Teeth, which are very fliarp, and 
fevers fmall Fragments from it, which it binds toge- 
ther with a Silk of a particular Nature, and which 
feems to differ in feveral refpects from that of other 
Caterpillars i it is properly nothing but a vifcous 
Subftance drawn into Threads, which, like Glue, 
grows hard by degrees. 

But, probably, this would not fuffice for giving to 
the whole Work the Solidity that is required, if the 
induftrious Caterpillar did not, in fome meafure, 
prepare the Fragments of the Wood, before it employs 
them i and this it does by keeping them in its Mouth 
for lbme time, to foak and better fit them for join- 
ing themfelves into one Body. 

This Solidity of the Cafe of our Caterpillar is not 
what we need further trouble ourfclves about 5 it 
fuffices that the beft Care is taken of that Particular : 
But this Caterpillar is alfo to become a Butterflie, 
and we know, that Butterflies have neither Teeth nor 
Feet to dig withal : How then will this contrive to 
cut its Way through a Cafe that is fo hard, and fo 
exactly doled up on all Sides? One guefles, perhaps, 
that it oufes a Liquor which foftens that fort of 
Glue which binds the Bits of the Sawduft together. 
But what is the Nature of this Liquor? M. de Reau- 
mur f has judged, that it muft be of a lingular 
Kind. In differing fome of thefe Caterpillars., I 
have found near the Mouth, under the Oefophagus, 
a fort of Bladder, of the Bignefs of a fmall Pea, full 
of a limpid Liquor, and of a penetrating Smell, 



In tbe Place quoted above. 

which 



[ 4 <5* ] 

which I found by divers Trials to be a very a&ive 
Acid, and which, among other Proprieties it has in com- 
ir.on with true Acids, fcnfibly foftens the Glue of the 
Cafe. It remains now to fhew, that this Liquor 
is not only of Ufe to the Caterpillar, but is alfo 
that very Diftblvent which enables the Butterflie to 
cut its Way through : And this I am not without 
Hopes of being able to compafs. 

A Notion adopted by Dr. Bocrhaave *, that there 
are no true Acids in Animals, except in the Stomach 
or Inteilines, renders this little Difcovery of the more 
Concern. 

IV. We have fecn from the foregoing Obfer- 
vation, that Caterpillars, though one of thofe In-» 
feds the Stru&ure of which has been mod fearched 
into, have yet fomething ftill new to prefent in this 
refpecl. And I (hall further add, that I have dis- 
covered in thefe Infects a Part of fome feeming Con- 
itderation, which is a fort of Nipple, or flefhy Protu- 
berance, placed near the Head, under the Firft Ring 5 
which is commonly concealed in the Infide of the 
Body, but is forced to fhew itfclf by fqueezing the 
Infed. This Nipple, or Protuberance, which at firft 
I only found fingle in feveral Caterpillars, I have 
fincc met with in others double, and even quadruple ; 
as in that fingular horned Caterpillar of the Willow, 
which I have already mentioned, and this with fome 
remarkable Varieties. However, they are not all 
provided with them : I have not found them as yet, 
for Inftance, in thofe of the Firft Size, that is to fay, 
the very large ones, nor in thofe that are very hairy. 



* Praxis Medica. Elemcnta Chem. 

But 
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But I have obferved it in ail thofc Caterpillars 
which, from the Figure and the Stiflfnefs of their 
Hairs, have been called the Thorny-ones. The Ufe 
of this Part remains yet unknown to me: All that I 
know, and that I have learnt by my Experiments, is, 
that it is not eficntial to the Caterpillar. 

V. Caterpillars arc of thole In feels for which one 
has naturally fuch an Averfion, that it will eafily be 
believed there are fome that have an offenfive Smell j 
and I have adually obferved a fmall Kind of them 
that fmell lb like a Bug, that I have thought fit to 
give them that Name. But what perhaps will appear 
more llrange, is, that there is alfo a fort of a middling 
Size, which are fmooth, and on the Approach of their 
Mctamorphofis, have a very fweet Rofelike Scent 5 
and whole Cafes, being made of Earth and of Silk, 
preferve that Smell for Years together. The But- 
terflie of another Caterpillar *, of the middle Size 
alfo, but hairy, gave, upon its coming out of its Cafe, 
a very fenfible Scent of Musk. 

Of the F o r m i c a-L e o. 

I. There are few Infe&s that have been fo much 
and fo defervedly admired as the Formica-Leo. 
That excellent Work the Speflacle de la Nature 
has been fo univerfally read by the Curious, as hardly 
to let any one be ignorant of its Hiftory. However, 
a little Particular, curious enough, has yet efcaped 
the moft diligent Inquiries -, and that is the Manner 
in which he goes to work, when he finds Stones in 



* Memoiresfur les Iufeftes, Tom. I. PI. 16. Fig. ? 
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his Pit, too big to be thrown out with his Horns. 
Docs he then forfakc the Place where he ftttied at 
tkil 2 and docs he «o foraewherc elfe to fee r new 
Ambuicade • Or, does he remain in his Pit, leav ig 
the Stone there, which he has not been able to 
remove? Or, after all, does he at laft contrive to get 
rid of it ? and what Means does he ute to bring this 
End about? By unwearied obferving, I have at laft 
had the Fortune to difcover the Secret of his Manage- 
ment. I have feen, that in fuch Cafes the Formica- 
Leo knows how to vary his ways of working : He 
comes out of the Ground, gets his hinder Parts under 
the Stone, fo that it reus upon his Back, and then 
by degrees pufhes it towards the Top of the Open- 
ing, keeping all the while his Poife with great Care. 
Having thus forced it to the Edge of his Pit, he does 
not leave it there, for it might roll back again ; he 
therefore pufhes it farther oft, and then retires to his 
Pit again. 

But lbmetimes it will happen, that the poor For- 
mica-Leo has not the good Fortune to keep the Stone 
in Poife all the Way ; and it rolls back again to the 
Bottom of the Pit, the Moment it was got to the 
Brink. This unlucky Accident does not, however, 
difcourage him, but he goes patiently to his Work 
again, till he gets the Stone out. Solomon fends the 
Sluggard -to the Ants and we might in like manner 
fend to the Formica-Leo thofe impatient People who 
give over their Labours upon the firft Difficulties 
they find in them. I have feen fome of thefe Infe&s, 
that, after Five or Six Misfortunes like thofe I have 
^mentioned, did not yet lofe Courage. I have 
thought I law the wretched Sijyphus as condemned 

to 
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to Hell, in the Poets, rolling a great Stone to the 
Top of a high Hill, which no fooner was at the 
Summit, but it dipt down again. 

The Naturalifts will have us admire the Strength 
of the Ants, in tranfporting their Materials : That 
of the Formica-Leo is doubtlefs no lefs worthy of 
the Attention of all who fhall fee, as 1 have done, 
thefe little Animals carry to the Brink of their Pit, 
notwithstanding the Steepnefs of the Slope, and the 
Crumbling away of the Earth, Stones Three or Four 
times as big as themfelves. 

II. All the Formic a- Leo s that have been hitherto 
obferved, move only backwards; but I have alfo 
difcovered a Species that move forwards with Acti- 
vity. Thefe do not, like the others, lie in Ambufh 
for their Prey, but feize on it by mere Force and 
Dexterity. 

Of the Pucerons, or Vine-Grubs. 

I. The Tucerons are pretty well known, fo that 
it will be fufficient to take notice they are that fort 
of Gnats, or fmall Flies, which flick in great Num- 
bers to the Leaves and Stalks of Plants, and caufe 
great Deftruction among them. What they prefent 
moft curious, and which hitherto has been a fort of 
./Enigma, is their way of multiplying. " In every 
" Family of the "Pucerons, fays M. Reaumur *, 
" there are fome with Wings, and others without. 
" According to the ufual Analogy, the winged ones 

* Memohes fur ks hifeffes, Tom. III. in the Preface, pag. 15. 
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* c fhould be the Males, and thofc without Wings 
" the Females: But what is a great Singularity in 
" the Hiftory of Infects, is, that here both Sorts are 
" Females. I have not been able to find out the 
" Males who impregnate both the one and the other 
" fort. They all bring forth alive," &c. Is there 
therefore no Copulation among Tucerons? Or are 
they Hermaphrodites like Mufcles? In order to 
know this, I tried ah Experiment propofed by M. 
Reaumur *f\ I brought up, in perfeft Solitude, a 
"Puceron from the very Inftant of its Birth. The 
Expedient I had recourfe to for this, was different 
from that which M. Reaumur had pointed out. It 
was fuch as gave me a Facility of obferving the little 
Tuceron at any time, without Fear of letting in 
another. I conftantly watched it from Day to Day, 
and from Hour to Hour, for above a Month, ufually 
beginning my Obfervations about Four or Five in the 
Morning, and fcarcely difcontinuing them till to- 
wards Nine or Ten at Night. I took care to keep 
an exact Journal of its Life, wherein I noted even its 
leaft Motions, and the moft trifling Circumftances. 
At the End of about 12, Days it began to breed, and 
has fince brought forth 95 young ones, all alive, and 
moft of them under my own Eyes. I have drawn 
up a Table, in which I have marked, with the greateft 
Exa&nefs poflible, the Day and the Hour when every 
one of them was brought forth. 

I have already repeated this Experiment, Three 
feveral times, and with equal Succefs. I have even 
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brought them up fucceffivcly in Solitude, as far as the 
Fourth Generation 5 and ail of them have brought 
forth. 

II. Perhaps one is already from hence inclined to 
think, that there is in general no Copulation among 
the Tucerons. But there will yet be fome room 
for Surprize, when Ifay, that I have alfo obferved A 
Species of them where Copulation does obtain, as it 
does among fo many other Species of Infects or 
Animals. The Male, like that of the Gall-infects, 
has Wings, and is a good deal lefs than the Female. 
It is, perhaps, one of the mod eager Creatures in 
that refpect that is in Nature : I have feen it copulate 
a great many times in one Day, both with the fame 
Female, and with others. 

The ordinary Diftinction of the Sex is not the 
only Singularity I have met with in this Species of 
Tucerons : It has fhewn me another no lefs remark- 
able. The Females, inftead of bringing conftantly 
forth live Tucerons, fometimes produce only foe- 
tufeSy which they lay one alonglidc of the other, as 
Butterflies do their Eggs. 

Befides what relates to Generation, the Pucerons 
have offered me many other curious Particulars. I 
have feen, for Inftance, fome, which to caft off their 
Coats, have given themfelves Motions analogous to 
thofe of the Chry falls of the thorny Caterpillar of 
the Nettle : But to enter into all the Particulars I 
have met with in thefe fmall Infects, would require 
a Volume. 
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0/Infc£b which are multiplied^ as it were, 
by Cuttings or Slips. 

M. Trembley, a Relation of mine, and an ex- 
cellent Obferver, wrote to me fome time ago from 
the Hague, that he had difcovered a fort of aquatic 
Produ&ion * of a Nature between a Plant and an 
Animal; that is to fay, which moved, and which had 
the outward Appearance of a Plant, together with 
the Property of reproducing what was wanting, 
after being cut or divided into Two or Three feveral 
Parts. So extraordinary a Production could not fail 
exciting my Curiofity, fo much the more, as my 
Pricnd did not enter into any Particulars. I fpared no 
Pains to get fome of thefe little Bodies, but all in vain. 
I only difcovered a fort of a long Worm, extremely 
nimble, upon which I refolved to try the Experiment. 
As nothing could leave the leaft Doubt, but that this 
Infed was truly an Animal, I was aflured, that, if my 
Experiments fucceeded, I (hould fully make out, that 
there are really Infe&s to which Nature has given 
that Grange Prerogative of being multiplied, as it 
were, by Cuttings, and thereby ftrongly confirm M. 
Tremblefs noble Difcovery. The Succefs perfectly 
anfwered my Expectation, and I foon had the Plea- 
sure of feeing Two Worms made out of One. But 
before I enter into farther Particulars, it will perhaps 
not be amifs to give a flight Idea of the Stru&ure of 
thofe Worms. Simple as they feem at their firft 
Appearance, we no fooner examine them with Eyes 
prepared and armed with Magnifying-glafles, but we 
difcover Parts no lefs proper to excite and fix our 

* See thefe Trtwfaftions, N° 467. and 469. p. 422. 

At- 
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Attention, than in thofe Animals wc call the mod 
perfeft. 

I. Their Colour is generally a reddifh-brown, or, 
more ezci&ly, that of the firft Peel of an Onion. 
Their Length is about Two or Three Inches? their 
Thickncfs that of a common Wire : They arc (lender, 
compofed of 2 Series of membranous Rings, con- 
tinually growing lefs and lefs as they approach the 
Extremities ; each of thefe Rings is furnifhed in its 
inferior Part with Four, Five or Six different forts of 
whitifh Thorns, fupplying the want of Legs. Be- 
fides thefe, the Outfide of the Worms ftill prefents 
fome other remarkable Particulars, and which afford 
an agreeable View to the Microfcopej thefe are the 
Mufcles that ferve for the Motion of the Rings, and 
which form an infinite Number of circular Lines or 
Folds, parallel to each other, which, from the Clear- 
nefs of the Skin, appear to great Advantage : The 
Head has not a conftant Figure, like that of other 
Animals ; the Infett ftretch.es it, fhortens it, inlarges it, 
and contracts it at Pleafure : Sometimes it fhews Two 
fmall Elevations one on each Side, which one would 
think mould be the Places of the Two Eyes •, what is 
beyond, terminates in a Point, to make it more cafy 
for the Worm to pierce the Mud. At the Place 
where the Head is biggeft, between the Two Eleva- 
tions juft now mentioned, the Mouth is placed, ter- 
minated by Two brown Strokes, which may be com- 
pared to the Figure of a Half-moon, or rather that of 
a revcrfed Circumflex. When the Infcdt opens this 
Mouth, the Opening, which then appears diftinctly, 
is of a circular Shape, and garnifhed all round with 
a pretty thick Mufclej it is in great meafure this 

Mufcle, 
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Mufcle, that, by applying itfclf cxa&ly with its Cir- 
cumference to a fmooth and perpendicular Surface, 
enables the Infed to make its Way in fuch Cafes. At 
the other Extremity of the Body, is an oblong Open- 
ing, the greater Diameter of which runs parallel to 
the Length of the Animal, and this gives Paffage to 
the Excrements. 

But there is nothing more remarkable than the 
great Artery in thefe Worms. This Veffcl, which 
the famous Malpghi looked upon as a Chain of 
Hearts, and which in Caterpillars, as well as in many 
other Infc&s, extends itfelf in a ftrait Line all along 
the Back, is here more or lefs folded in different 
Parts of its Extent ; from one End to the other, it 
is often nothing but Folds and Doublings : Through 
thefe crooked Paffages, creeps along a Liquor ana- 
logous to Blood ; from Moment to Moment you 
may fee a Drop of that Liquor, which, fetting out 
from the Extremity of the Tail, runs fucceffively 
through all thofe Windings, and at laft lofes itfclf in 
the Brain. It is eafy to trace it moft Part of its Way, 
by the alternate Motions of Contraction and Dila- 
tation, which are fucceffively excited from Ring to 
Ring. It fcems as if every Part of this Artery, com- 
prehended in the Breadth of one of thofe Rings, is 
really a complete Heart, which pufhes on, to that 
which follows next, the Drop of Liquor it has jufl. 
received from that which precedes it. One can 
hardly be tired with Admiration of the Appearance 
which thofe continual Motions of Syftole and T>ia- 
ftole afford : But the better to perceive it, one fhould 
fix one's Eyes upon the Middle of the Body, where 
the Artery is largeft in Diameter; for towards the Two 

Ex- 
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Extremities things are not to be feen fo diftintlly. 
Towards the Head, about the fifth or the Sixth Ring 
from it, the Artery appears but like a Thread, fcarcely 
difcernible, and which, ftill diminifhing conrinually 
till near the Mouth, there abfoluteiy ceafes to be 
vifible : But what ought moft to be taken notice of, is 
the prodigious Swiftnefs with which the Courfe of the 
Blood is accelerated in this Place ; it feems as if it 
were darted forcibly into the Brain. Towards the 
Tail, for the Length of feveral Lines, it looks as if 
there was no longer any of the fame Play; thofe 
alternate Contractions and Dilatations, fo remarkable 
in the Middle of the Body, here confound them- 
felves with each other, fo as to be no longer diftin- 
guifhed : In the ftead of them one only fees certain 
Undulations or Layers, as it were, of Clouds, fuc- 
ceeding one another with great Regularity. 

Under every Junction of the Rings, are to be 
obferved fmall Veflels with feveral Branches, all 
which feem to be Productions of the principal Ar- 
tery. 

All along and immediately under this Artery, is 
extended the Chanel of the Inteftines, lefs vifible of 
itfelf than by the terreftrial Matters with which it is 
commonly filled : It is furnifhed, like the Inteftines 
of larger Animals, with different Orders of mufcular 
Fibres, which ferve to pufh on, and thruft out, the 
Remainder of the Food. If one does not difcover thefe 
Fibres by the Eye, one may, at leaft, know and judge 
of them by the Effects: One may fee with Amufe- 
ment, how the Excrements are driven on by degrees 
towards the Anus, the Tranfparency of the Skin 
difcovering eafily what is under it. However, by 

reafon 



C 47* ] 

reafon of the various Motions the Infeft gives its 
Body, thefe others juft defcribed appear for fome 
Space retrograde. 

The Earth from which thefe Worms receive their 
Nourifhment, and which they digeft, is not however 
the only Matter which is admitted into their Bodies 5 
the Air often enters alfo in Bubbles that are very per- 
ceptible. But whereas Fifties have the Air in their 
Bodies at their own Command, and can make ufe of 
it for railing or finking themfelves ; our Worms, on 
the contrary, are, in fome meafure, mattered by it : 
As foon as they happen to fwallow a certain Quantity 
of it, it is hardly poffible for them, notwithftanding 
their continual Efforts, to get to the Bottom of the 
Water ; and they are forced to remain on the Sur- 
face, till they have got it all out again. I have feen 
fome of thefe Bubbles alternately driven towards the 
AnuSy and repelled towards the Head, for feveral 
Minutes together. 

Thefe are the principal Particulars, which the Mi- 
crofcope enables us to difcover in the Structure of 
thefe Worms \ which being once known to a certain 
Degree, we fhall, without doubt, the more admire 
the Wonders of their Reprodu&ions. 

II. I mentioned above, that I had divided one of 
thefe Worms in two. I put thefe Two Halves into 
a fort of Glafs Cup, filied only with Water, and 
attentively watched them during the following Days. 
1 ohferved that the Firft Moiety, that which had kept 
its Head, moved as ufuals but what feemed to me 
far more remarkable, was, that the oiher Moiety, that 
had no Head, moved almoft as if it had one ; it went 
forwards, refting itfelf upon the anteriour Extremity 

of 
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of its Body ; and even made its Way with tolerable 
Swlftnefs. One could fee, that this was not a Mo- 
tion without Dire&ion, a Motion produced by a 
Caufe like that which makes the Tail of a Lizard 
move, after it has been fevered from the Trunk, but 
a Motion quite voluntary, the Principle of which 
feemed not to have been deftroyed : One faw it turn 
afide at the meeting of an Obftaclc, flop, and then 
creep forwards again. When thefe Two Moieties hap- 
pened to meet, it was as if they had never compofed 
one and the fame Infe&j they neither feemed to 
feek nor to fly each other j each went on its own 
Way, or, if they went in Company towards the fame 
Place, the Firft generally outran the Second. But 
this latter never feemed to fhew a fort of Will of its 
own more plainly, than when I expofed it to the 
Sun ; for then it confiderably quickened its Pace. 

I had many times Opportunities of admiring the 
extreme Nicety of the Feeling in thefe Two Moieties, 
and efpecially in the Second. When I appoached to 
it the End of a Splinter, at a time when it was 
quiet, it feemed to wake, as it were, in a Start, 
even almoft before I had touched it. 

Two Days being paft, I thought fit to put into 
the Cup a little Duck- weed and Earth: The 
Firft Moiety foon thruft itfelf among it, but the 
Second was fatisfied with hiding itfelf among the 
fmall Roots of the Weed. I then obferved, that, 
at the Place where it had been cut, there was 
come out a fort of little Swelling, or Knob, ana- 
logous to that which commonly comes out on the 
Branch of a Tree ftript of its Bark. I did not diftin- 
guifh this fo well in the other Moiety ; this Knob 
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feemed to give the Second Moiety more Eafe in 
advancing, and it no longer feemed to be fo much 
affected by all that touched it. 

Next Day I took nouce, on the Wound of each 
Moiety, of a fmall Accretion, diftinguilhable by the 
Difference of Colour, which was there much clearer 
than in the reft of the Body ; the following Days it 
became yet more perceptible. In fhort, at about a 
Week's End, each Moiety was again become a com- 
plete Worm. The Head that had fprouted out on 
the Second Parr, was, as to its Form, exactly the 
fame with that of the Firft, and equally fit for all 
the fame Functions. Again, the new Tail of the 
Firft was in every refpect like the old one. The 
Heart, the Stomach, <&c. had prolonged themfelves 
in one and the other, and the Parts newly produced 
acted with no lefs Vigour than the reft ; and new 
Rings had befides been produced fuccefllvely beyond 
the old ones. 

I took care, from time to time, to meafure, with 
as much Exa&nefs as I could, the Growth of my 
Two Worms ; and I intended to watch them on, 
with the fame Attention 5 when, at the End of about 
Eight Days, to my great Surprize, they had found 
means to efeape. 

III. This Experiment, which I thus could not pur- 
fue as far as I had wilhed, feeming to require Repe- 
tition, I undertook it aaain, with the fame Care : 
The Succefs did not fail anfwering : I foon had the 
Pieafure to fee my Two Moieties recover what they 
wanted, and become fuch as they had been before. 

IV. I afterwards tried to carry the Divifion farther, 
and to divide fome of thefe Worms into Three, Four, 
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Eight, Ten, and Fourteen Pieces ; and all, or aimoft 
all, recovered both Heads and Tails. 

In fhort, to fay ftill more, I cut fome of them, 
even in the midft of Winter, into Twenty-four and 
Twenty-fix Parts : Of the Firft Divifion into Twenty- 
four, there are about Sixteen or Seventeen, full of 
Life, and moft of which begin to complete themfelves. 
Of the Second Divifion into Twenty-fix, there ftill 
remain Seven or Eight. 

Since my writing what is before, fome of thefe 
Pieces of Worms have perifhed, though they had 
begun to complete themfelves. I have Reafon to 
believe, that, when I fhall repeat my Experiments in 
a warmer Seafon, more of the Pieces will thrive, and 
become complete Animals : It was proper, however, 
to try them in Winter, to fee the Difference of their 
Succefs and Progrefs. It is worth Notice, that fome 
very fmall Parts of thofe Two Worms, one of which 
was divided into Twenty-four, and the other into 
Twenty-fix Pieces, lived about Three Months, and 
that in the Winter. For though they were in my 
Clofet, yet the Liquor in M. Reaumur's Thermo- 
meter did moftly ftand between Four and Eight De- 
grees above Froft, which Degree of Warmth is very 
inconsiderable; and often, particularly in the Night- 
time, it was Two or Three Degrees lower. 

It is commonly One or Two Days after the Ope- 
ration in Summer, but about Ten or Twelve in 
Winter, that the Head and the Tail begin to fhoot 
on thofe Parts where they were wanting. The Head 
fhews itfelf firft, and lengthens itfclf continually, foe 
a Week, or more, till it has attained the Length of about 
a Line and half j and then it ceafes to grow. I do 
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not here mean, that the proper Head has a&ualfy 
that Length j very far from it : But I here give that 
Name alfo to Five or Six Rings, which are contigu- 
ous to the Head properly fo called. Ic is not fo with 
regard to the Tail, which, having foon furpaffed the 
Head in Length, does not leave off ftili extend- 
ing itfelfj but increafes, from Day to Day, fo 
that I do not yet know how far it may go, I 
(hall content myfclf with faying, that Pieces of thofe 
Worms, which, in the Month oijuly, immediately 
after the Operation, were not quite Two Lines in 
Length, are at prefent near Two Inches long : But 
what may be thought more remarkable, is, that fome 
fuch Pieces have made in the fame time as much 
Progrefs, as others Pour or Five times as long. 1 have 
compared the different Growths of the Firft Moiety 
of a Worm about Two Inches long, cut on the 1 8 th 
of July, with thofe of fome of the Pieces of a like 
Worm cut the fame Day into Eight Pieces ; and was 
furprifed to find the Quantity of Growth near the 
fame in both Cafes. However, it appeared that 
when the Divifion was yet carried further, the Pieces 
thence arifing reproduced what they wanted more 
flowly than the others. 

But, if, inftead of making this Comparifon between 
the Pieces of different Worms, we make it between 
thofe of the fame Worm, we mail obferve Varia- 
tions which we perhaps would not have expected.. 
Some of thefe Pieces will be Twelve or Fifteen Lines 
long, whilft others will hardly be Four or Five. I 
have done my utmoft to find among thofe Variations 
fome fixed Point, fome Rule, not contradicted by 
Experience; and it has appeared to me in general, that 
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the Pieces neareft to the Tail are thofe which make 
the lead Progrefs. Among this Number is chiefly to 
be reckoned the laft. As to the Firft, that which 
keeps the Head, though that is often the Piece which 
in an equal Time recovers the longed Tail, yet does 
not this happen fo conftantly as to build a Rule upon 
it. My Obfervations have furnifhed me with more 
than one Proof of this. Neither is it a Rule, that 
all the intermediate Pieces, which have recovered 
Heads, will alfo recover Tails : I have Examples to 
the contrary. But what feems certain, is, that the 
State of the Worm, the Number of its Divisions, 
and other Circumftances, feem very much to influence 
all thofe Irregularities. 

The want of Nourifliment, or of fuch as is proper, 
may alfo be a Caufe, and that a very natural one, of 
like Variations. I faid above, that thofe Worms 
love to be in the Mud, and that they digeft it. 
Thofe Pieces which I left purpofely in clear Water, 
have ufually very well recovered what they wanted to 
become true Worms; though afterwards they made 
but little Progrefs, and almoft all fucccilivcly periflied. 

V. The learned Dr. Hales, in his excellent Vege- 
table Staticks, relates a curious Experiment; by 
which he proves, that the Bones of Animals, when 
they are oiTified to a certain Degree, do not grow 
any longer but at their Extremities. Many Obfer- 
vations have convinced me, that it is the fame with 
our Worms. The old Piece, I mean that which was 
originally cut from the Worm, does not itfelf 
lengthen, but its Increafc is only owing to the 
Growth of thofe additional Parts, that put out at each 
Extremity. 

VI. It 
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VI. It is certainly very lingular, that the Circula- 
tion of the Blood, the Regularity of which appears 
fo eflential, yet in certain Infe&s fuffers confiderablc 
Changes. Such arc thofe which Malpghi has ob- 
ferved in the Silk-worm. And I do not know if 
it is not as remarkable, that thofe I am fpeaking of, 
have never fhewed me any of thofe Variations, at 
whatever Time, or in whatever State I have yet 
obferved them, either whilft intire, or when cut into 
feveral Pieces. I have conftantly, in all thefe Cafes, 
feen the Liquor that ferves them inftead of Blood, 
circulate from the Tail towards the Head, and that in 
Pieces which were fcarcely half a Line in Length, or 
which, to fpeak more properly, were only Granula of 
Flefh. 

I was, by this, able to diftinguifti the anteriour End 
from the pofteriour ; and to be as fure as poflible, 
that it is always the arweriour, on which the Head 
appears again. 

VII. Among thofe Plants that may be raifed from 
Slips and Cuttings, there arc fome that feem to have 
this Property to fuch a Degree of Perfection, that the 
Jcaft Twig will become a complete Plant again. 
Hath the great Author of Nature, when He or- 
dained, that certain Infers, like our Worms, ihould 
refemble thofe Plants in this Particular, allowed them 
the Power of being reproduced to the fame Degree ? 
Or, which is the fame thing, will this Reproduction 
take place in whatever Part the Worms are cut ? I 
have thought this worth inquiring into. In order 
to it, I cut off from one of thefe Worms both the 
Head and the Tail •, that is to fay, I parted from 
each of its Extremities a Piece of the Length of 

about 



[ 4?9 ] 

about a Line. Both Pieces perifhed in about Twenty- 
four Hours, the Tail firft, and the Head after. As 
to the Body, it continued to move almoft as if I had 
not made the Operation. I have even feen, what 
appeared to me extremely remarkable, that, a few 
Moments after, it thruft itfelf into the Mud, making 
ufe of its anteriour Extremity, as of a Head, to bore 
its Way through. I have repeated this Experiment 
with the fame Succefs : So that I am confident I may 
aflert, that there are in the Body of thefe Worms at 
leaft Two Points, where, if they are cut, the Repro- 
duction will not take Place. The one is about the 
Fifth or Sixth Ring from the Head j the other, at an 
equal Diftance from the Extremity of the Tail. Is 
not, perhaps, the Condition of the great Artery in 
thefe Two Parts the Caufe of it ? This indeed feems 
to me probable; remembering, however, that what 
I have juft faid only relates to the Two Pieces de- 
tached from thofe Extremities j for, as to the inter- 
mediate Body, it not only continues to live, but it 
is even not long before it regains all that was taken 
from it. Where then does the Principle of Life 
refide in fuch Worms, as, after having their Heads 
cut off, ftill fhew not only the fame Motions, but 
even the fame Inclinations ? Yet what is this Diffi- 
culty, compared with many others, that at the fame 
time prefent themfelvcs to our Mind ? This wonder- 
ful Reproduction of Parts, is it only a natural Con- 
fequence ot the Laws of Motion? Or does it rather 
depend on a Chain of minute Buds or Shoots, a fort 
of little Embryos, already formed, and lodged where 
the Reproductions are to begin? Are thefe Worms 
only mere Machines, or ate they like more perfect 
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Animals, a fort of Compound, the Springs of whofe 
Motions are a&uatcd by a kind of Soul? And, if 
they have within themfelves fuch a Principle, how 
can this Principle afterwards appear in every diftincT: 
Piece ? Shall we grant, that there are in thefe Worms 
as many fuch Sou'is as there are Pieces of the fame 
capable of becoming complete Worms ? Shall we 
believe, with Malpighi, that thefe forts of Worms are 
all Heart and Brain, from one End to the other ? This 
may be 5 and yet we know but little the more for it. 
After all, we muft content ourfelves with admiring 
the aftonifhing Works of the Great Creator, 
and fit down in Silence. 

VIII. The Nicety of the Senfe of Feeling in Spiders 
has been much talked of j yet do not I know whe- 
ther our Worms may not, in this Patticular alfo, 
fliew fomething ftill more furprifing. I have already 
obferved, that upon bringing near them the End of 
a Splinter, they begin to frisk about, almoft before it 
reaches them : And I have fince made other Experi- 
ments, which leave me in doubt, whether it is not 
rather to their Sight than to their quick Senfe of 
Feeling, that I ought to abfcribe what I obferved in 
this refped. I have found, that, when the firft Rays 
of the Sun came to fall upon the Veffels of Water 
in which I kept thofe Infcds, their Motions feemed 
prefently to become more lively. I have fancied, at 
leaft, that I faw the fame thing, when, after having 
put them into the Shade, I threw the Light of the 
Sun upon them from a Looking-glafs, or when I 
obferved them by Candle-light : But what feems lefs 
liable to Miftake, is, that I have feen fome of them 
creeping about in the Moon-fhine, thatin the Day-light 

kept 



[48. ] 

kept themfelvcs cotiftantly folded together. I would 
not, however, venture to determine any thing upon 
this, till I am better fatisiied by new Experiments. 

IX. A Twig of IVillow, Toplar, &c. planted m the 
Earth, takes Root there, and Toon becomes a Tree, 
the ieaft Twig of which will, in its Turn, become 
another. There is no End of this ; and it is the fame 
with our Worms. If we cut thofe that have been 
produced by Se&ion, and do not carry the Divifiou 
at once beyond Twelve or Fifteen Pieces, we fhali 
not fail of having fo many Animals. I have had 
Worms from the Fifteenths, and even the Twenty- 
fourths, of former Halves and Quarters ; and I reckon, 
that in Two Yeats time I might, if I would, breed 
after this manner Forty or Fifty thoufand Worms 
from one fingle one. 

X. But how do thefe Worms propagate? Are they 
"viviparous or oviparous ? I fhall juft mention an 
Obfervation that to mefeemedfingular: As I divided 
one of thefe Worms into Eight Pieces, I faw fome 
earthy Matter oufing out of one of the Pieces near 
the Head, in the midft of which I perceived fome- 
thing moving like a whitifh Thread. I, at firft, made 
no doubt but it was fome VeiTel, or like Piece 
of the Body of the Infect, which, not being quite 
Separated from it, might ftill draw from thence the 
Principle of its Motion : But, taking to my Afiiftancc 
a good Magnifying- glafs, I was much furprifed 
when I faw, that this fuppofed Veffel was a fmall 
Worm, and exactly of the Figure of that, in the 
Body of which it had before been inclofcd. I 
immediately rcfolved to bring it up; and, to this 
End fet it apart in a fmall Veffel filled with Water, 
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into which I put alfo a little Earth. It was not 
long before I was fenfible, from the Quicknefs with 
which it thruft itfelf into it, that I had fatisfied its 
Wants : However, from time to time, it came out 
again, and (warn about. I could not but admire the 
Livciincfs of all its Motions; and it was much like 
enc of thofe little Eels-, which, by the Micro- 
icope, are di (covered in Vinegar. 1 watched it thus 
above Six Weeks, when, by an unforeseen Acci- 
dent, I loft it : I was, however, already, in part, in- 
formed of what I hoped to learn; I mean, whe- 
ther this Worm, which I had brought into the 
World by a fort of C afar e an Operation, would 
not only continue to live, but would alfo acquire a 
greater Length ; and this I had fecn happen ; for 
the Worm, which at firft was hardly a Line in 
Length, was above as long again, when I had the 
Accident of lofing it. It feems therefore natural to 
think, that if. it had lived longer, it would have been 
a Worm exactly like that it came from. And I have 
looked upon this as the more probable, becaufe 
Thirds of thofe Worms have alfo produced others 
and exactly like themfelves. 

I have examined fome of thefe little Worms with 
the Microfcope, and obferved Two Particularities 
in them, which I have thought worth Notice : ift, 
Long Hairs placed on the Sides of the Body, Two at 
each Joining of the Rings, idly, That the Chanel 
of the Intejiines, the great Artery, &c. appeared 
interrupted for about Two-thirds of the Length of 
the Body, fo that for a Space, which to the Mi- 
crofcope appeared of about Two Lines, the Whole 
was fo transparent, that nothing could be diftin- 
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guifhcd ; whereas every-wherc cJfo, except about the 
Five or Six Firft Rings, the Parts in Qucftion were 
plainly vifible: AndefpeciallytheStomach,byrcafonof 
the earthy Subftance it was filled with. 1 have Rcafon 
to think, that thefe fmall Worms, obferved again 
with frefh Attention, will fhcvv me (till fomethinu 
new, in their internal Parts. I divided one on the. 
28th of March, in the Place where I have laid 
that the Vifcera appeared interrupted. Next Day 
the Two Pieces buried thcmfelvcs in the Mud ; and 
on the Firft of April, being both applied to the Mi- 
crofcopc, the Latter was found to have already got 
a Head as well-formed as that of the other Piece, 
and which had already begun to perform its natural 
Office of giving Admittance to the Food. It is 
remarkable, that Worms fo tender, and fo fmall, go 
through the Operation fo well, and complete them- 
felves fo fpeedily even in cold Weather. This confirms 
what I fhail obferve below, that the more flcnder 
thefc Infects are, the fooncr they complete thcm- 
felvcs. 

This unexpected Obfervation fet me upon examin- 
ing more carefully the internal Parts of thefe Worms. 
With the Help of a good Magnifying-glafs, I thought 

1 diftinguifhed, in the Iniide of one of the biggeft on 
both Sides of the great Artery, fmall Worms like thofc 

2 have fpoken of above : I faw them move different 
Ways, extend thcmfelvcs, and wriggle about. But, 
having had recourfe to the Microfcope, I began to 
doubt whether that I had before feen was really 
what it fcemed to be. It then appeared, that what 
1 had taken for Worms, were rather the Branches 
of thofc VcfTels, accompanying the great Artery, 
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and participating of the Motions of the Syjlole 
and T>iaflole of that Vcflcl. Ncverthelcfs, having 
again refumed fcveral times thefe Trials, I have again 
been perfuaded, I faw the fame Appearances of fmail 
living Worms j which makes me flill uncertain of the 
Truth of this Particular, and unable to determine what 
I ought to think. 

XL Wc cannot enough admire nor acknowledge 
the wife Conduct of Nature, in the Multiplication 
of the Species of Animals and Vegetables; foraf- 
much as we fee, that thofe which are moft ufeful to 
us, commonly multiply, either in a greater Propor- 
tion, or may be raifed with greater Eafe. But what 
End could that Wifdom, which docs nothing in vain, 
have propofed to itfelf, in granting to fuch Infetts as 
thefe a Property and Prerogative, which Animals, 
far more excellent in our Judgment, fcem no ways 
intitlcd to? It is even certain, that thefe Infects 
naturally make ufe of this Power; and it is really 
true, that the fame Wonders I have feen operated 
in my Glaflcs, arc alfo performed every Day in the 
Brooks where they live.. 1 have there met with 
Worms, fome of which had yet no Heads, and others 
that only began to recover them. But, which is more, 
I have found fome in the fame State as thofe which 
had loft both their Heads and their Tails, or which 
had been divided into more than Two Pieces ; and 
all thefe have afterwards fully completed them- 
felves under my Eyes. Can this therefore be a 
natural way of multiplying with thefe Infefts \ Is it 
neceflary, that, in order to bring forth new Worms, 
their Body fhould be divided and broke to Pieces \ 

Or 
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Or thofc which I have found divided, were they fo only 
by any Accident ? I could hardly have hoped, that my 
Obfcrvations would have furnilhcd rnc with Anfweis 
to rhefe or the like Qucftions: But Worms of this 
lorr, which I kept inrirc, having divided thcmfelvcs of 
their own Accord, have made me think, that this 
Accident fomctimes proceeds from their having thri'ft 
themfclvcstoo far into the Earth, or from that Earth* 
being of too hard and refitting a Nature, It may there-, 
fore lecm the more fit, that thefe Infects, whofe Bodies 
are very tender, and liable to be fcparated, mould repro- 
duce what they loft in the manner I have been fpeak-. 
ing of. I have farther obferved, that they arc fub- 
jett alfo to a fort of Diftcmper, analogous to the 
Gangrene, that fometimes rots off considerable Parts 
of their Body; which, however, they recover after- 
wards, like thofc others which have had the fame 
Parts cut away. 

XII. Another fort of Worm, upon which I have, 
begun to make Trials, is alfo found in the Water. It 
differs particularly from that I have been fpeaking 
of, in that it is confiderabiy thicker. I have di- 
vided fome of thefe in the Summer Seafon into Two, 
Three, and Four Pieces. Some have recovered the. 
Head and the Tail ; but that only after the Space of 
Twenty Days, during which they always lay like 
dead. They lived above a Month after, in a State very 
little different, as to outward Appearance; and after- 
wards perifhed, without making any farther Progrefs. 
The confiderablc Difference between the Times in 
which the Pieces of thefe laft Worms complete them- 
felycs, and thofc employed by the former, with the 
greater Difficulty in their Succcfs, do they not chiefly- 
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proceed from their Thickncfs? And is it not poftibly 
a Rule, that the (lendcrcr Worms of this Oafs arc, 
the fooncr the Pieces feparated from them will 
rcfumc what is wanting? I fhould incline to think 
it is fo. 

XIII. But if the Water has its Infects, thus pro- 
duced from Cuttings, the Earth is not abfolutcly 
without them. It alfo contains fome perhaps yet 
more defcrving our Admiration, than all that have 
hitherto been obferved in this Kind. Thofe I mean, 
arc Worms not to be fought for from Japan or China •■> 
but Infects to be met with every-where, and which, 
in the Eye of the Vulgar, appear the mod contempti- 
ble. In fhort, they are only the commonEarth- worms. 
When I began thefe Inquiries, I judged thefe Worms 
more proper than any others to be put to the Trial. 
Two things pcrfuaded me to it: \ft y Their enormous 
Size, in comparifon of thofe I had begun to work 
upon : And, idly. The Manner in which they pro- 
pagate. Every body now knows that thefe Worms 
are Hermaphrodites-, but not fuch as I have fhewn 
the Tucerons to be : That is to fay, that an Earth- 
worm, though it is of both Sexes, cannot ingender 
without the Concurrence of its like. I have there- 
fore divided fome of thefe into Two, and others into 
Four Pieces } and fome of them, at the End of about 
Three Months, which they have palled in a fort of 
Lethargy, did then proceed to rcfume both Heads and 
Tails. The Reproduction of the Anns is no long 
"Work, a few Days are fufficient for it ; but it is 
otherwife with the Head ; that does not feem to 
perform its Functions in the Pieces of divided 
Worms, till about Seven Months after the Operation. 

Now 
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Now what further excites my Curiofity, is, to 
know, whether they will copulate ; if they do, the 
Wonder will be at its higheft Pitch. As for what 
remains, I have made a Remark, not to be here paffed 
over, both upon Earth-worms and Water-infects; 
which is, that the pofteriour Parts always appear to 
fuffer more in the Operation than the anteriour. 
We fee the former immediately giving itfelf, as it 
were, convulfive Motions, whilft the latter, almoft 
conftantiy, moves about as ufual. 

XIV. I have alfo made Experiments, but without 
Succeft, on fome forts of terreftrial Millepedes ; like- 
wife on feveral of thofe kinds of Worms which me- 
tamorphofe themfelves mioTipula, or Water- fpidcrs » 
but no one of them has fucceeded. 

Thefe are the Obfervations I have begun to make 
upon fo interesting a Subject. If they are compared 
with what ftill remain to be made, they muft appear 
extremely imperfect i and I myfelf look upon them 
as no other than a rough Sketch of what others may. 
poflibJy do hereafter. 

Charles Bonnet > 

Geneva, March Correfpondent of the Royal 

i+. i -42. n. s . Academy of Sciences at Tar is. 

¥. S. I fhouid be unpardonable, if I did not en- 
deavour to do all the Juftice to Mr. Tremble/ s 
Obfervations that is due to them. He has excel- 
lently proved, that the aquatic Production, which he 
wrote to me about, is a true Animal, and of the 
Species of the Toiypus, which, befides the furprifing 
Property of reproducing its Parts, has alfo another 
^ of 
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of multiplying itfelf by Sprigs or Suckers. Nothing 
can exceed the Sagacity with which he has conducted 
tliofe Experiments that have led him into the Know- 
ledge of things fo very wonderful and furprifing, that 
they may truly be faid to exceed all that Natural 
Hirfory had yet afforded of this Sort. 

III. An Account of an extraordinary Cafe of 
the Bones of a Woman growing foft and 
■flexible', communicated to the Royal So- 
ciety by Mr. Sylvanus Bevan, F. R. S. 

R«i May s • Hp H E Wife of one B. S. in the Year. 
17+3 ' Jj^ 1738. was taken with a Diabetes, 

with the ufuai Symptoms, viz. A frequent and copious 
Difcharge by Urine, a gradual Wafting of the Body, a 
hectic Fever, with a quick low Puife, Thirft, great 
Pains in her Shoulders, Back, and Limbs, and Lofs of 
Appetite. She continued in this manner Two Years, 
(notwithstanding the Ufe of Medicines generally pre- 
scribed in fuch Cafes) much emaciated; at which 
time fhe was attacked with an Intermittent, which 
foon left her; after which the Diabetes gradually 
decreafed, fo that in fome few Months fhe was intirely 
free from that Diforder, but the Pains in her Limbs 
ftill continued. She recovered her Appetite very 
well, breathed free and cafy, and her Heclic very 
much leffened, tliough fhe had fome Appearance of 
it at times. 

About Eighteen Months ago, fhe had fuch a Weak- 
ness and Pains in her Limbs, that it confined, her to 

her 



